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(57)[ABSTRACT OF THE DISCLOSURE] 



[PURPOSE] 



mm 



[CONSTITUTION] 



ffilp, ^> TV'^*^'. The ITO sintered compact of density 90% - 

^xyi^A^ V'f'^M,^ -r^^i/i^A 100% containing 5 to 5000 ppm of one or 

Ol|i£A±O7c^^5'>'5000ppm more type of elements of zinc, copper, 

'&%-fS»!lKS90%~100%©IT antimony, titanium, thulium, litNum, and 



^<DlTO^f^t^i!>--'h^j:^:^^^ The sputtering target which conasts of this 

-yif\):^-!f^—'yyhtt. MWl&W^ ITO sintered compact is also set to a high 

:^l^'>T'b{g;23.£&(ii:joV^'Ct»@it>'C temperature substrate, or also in a 

low-tenperature substrate, a very low 

^stl:iot^^<D^!^^Slifij&<^^ resistant and highly transparent electrically 

— y y h^® ©3|9il[^i^^^#j'{)^<C< , ^ conductive film is given, and the film-fomiing 

— -/.yhroflltL, tJ'— ^yh;6*^(^>5K rate is quick, there is also no granular 

WSL^<DMW^'Oii^J:<^ ^lf>X±M^ product of a target surface, there is no crack 

tc@ix'CV><&o of target nor scattering of the damage 



magnesium. 



[ADVANTAGE] 



particle from a target, either, and it is 
«(tremely excellent In productivity. 
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[CLAIMS] 



Ifl^^ll [CLAIM 1] 

Mit^>iy'>J>>t^i:XJ^Mit^*^h A ITO sintered compact of density 90% - 

<i:SlTO:^^f*:lcioi/"»T> ffilS. IS. 100%, in which in the ITO sintered compact 

Ti^^^v^ ^^y^ V"^^ which consists of indium oxide and a tin 

^i/^'i7l>>i)^hMtiivk.lM&i oxide, one or more type of element selected 

±<07t^ir^^i'i>^t^^Witi'i> from zinc, copper, antimony, titanium, 

&&90%'^100%<DnO^^i^o thulium, lithium, and magnesium is 

contained. 

[|t>^^2l [CLAIM 2] 

ft^^l^OlB^CDITOii^^;)^ The sputtering target which consists of an 

K ITO sintered compact of description of Qaim 
1. 

l?^m<omim:Um] [detailed description of the 

INVENTION] 



[oooil 

Lr@n/cITO|fei^«5:(cBif5t>© 
[0002] 



[0001] 

PNDUSTRIAL APPLICATION] 

This invention is related to the ITO sintered 
compact which was excellent as sputtering 
target 

[0002] 

[PRIOR ART] 

Accompanying development of the display 
device which centers on a liquid oystal, 
while the demand of a transparent 
electrically conductive film 1s increasing, the 
ITO (indium-oxide, tiri oxide) film is widely 
used at the point of tow resistant and highly 
transparent property in a transparent 
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:^y<yff])y^^t^-'^^'r^h^.lT electrically conductive film. As a formation 
0^^^i^f)''^^j:^^~^yh^M\^^tc method of an ITO transparent electrically 
7^y<y^]}y^^i^Jti<^M^tiX\f'^ conductive film, the point of the simplicity of 
So ^i^Mii5:X^ti^^(0:t}y~it, operativity to the sputtering method is 
^^(D^ffflit^ T^y^^zf^hV-yi^^ common. The sputtering method using the 
:^^©^fflJC#V\S;j4tg/iITOg target which consists of an ITO sintered 
W^^M^i^il^^HTi'^So compact Is applied widely. Recently it in 

particular accompanies the coloration of a 
liquid crystal, miniaturization of an element, 
and adoption of an active matrix system, and 
the highly efficient ITO transparent 
electrically conductive film is required. 

[0003] [0003] 

ii^^ ITOj^jj^fl^ti^ Wtit^^^^^ Usually, an ITO sintered compact is sintered 

nMtmitmil&^(Dm'^^M(lTO aner press-molding the mixed powder (ITO 

1[!^M)^M&^^^.^t^LX%^ powder) of an indium-oxide powder and 

^ixTt^^So - tin-oxide powder, and is manufactured. 

[0004] [0004] 

no^B{^(D^^tLXM\f^i>mt Preparation of the indium-oxide powder or 
^>iy^J>^1l&^i^tctiWtit^'i^^<D tin-oxide powder used as a raw material of 
^fiMfi>^^<O^M^^it^^^W^ an ITO sintered compact thermally 
^^M^ MWt.^^M^"//^s ^J^^ decomposes each metal hydroxide, en 
*fc^ E§cITO|&^ organometallic salt, an inorganic metal salt. 
^M^'f^^^t\^X\t^^>^y'^J>^ sol. a gel, etc., moreover, the method of 
t^t(Di^—^'^1^WL\^V:MiB^M carrying out the heating decomposition of 
&^;!inUT#tt$-&i^^fiijc#j(0!lx. the product (for example, Unexamined 
tf.#^BB62-7627.4$MBS60- Japanese Patent No. 62-7627, 60-186416 
l86416#&%^)^An7K^^(c:J: etc.) which adds and carried out the 
»9^^LyS:^^#i(^Jx.Mf. ^^BS5 co-predpitation of the precipitate fonmation 
8-36925^45^^^) SrJ!)Df^5>^L agent to the homogeneous mixing solution of 
XWkir^:)5Wi^ii^^hinX\i an indium and a tin as a method of preparing 

a direct ITO powder, or the products (for 
example. Unexamined Japanese Patent No. 
58-36925 etc.) produced by hydrolysis, and 
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manufacturing them etc. is leamed. 
[00051 [00051 

L;i^U> Z<DXo^J::^^V%hifhtcW^ Ho\A«ver, the density of the sintered compact 
^^M:i>^h'i%h^tc^f^i^(D^^ obtained from the precursor powder 

obtained by such a method becomes like 
V^iT, nom^^MWtit&lO%^ this. It cannot have still suffident density, 
*)©aife«at?*)S7. 15g/cm^ about 65% of thing of 7.15 g /cm^ which is 
(D65%^S.<Oh<0(^4. 65g/cm the theoretical density of an ITO sintered 
^)^hotCo:i(DXo^j:^^(Di&\f^lT compact (10-% containing of tin oxides), 
om^^mt.mmm^mX.m&M^ KBS g /cm^ it is thus, since the ITO 
tt. ^tff^Ji^fSv^yhi^x ^ix^r^>'^>^ sintered compact with such a low density 
^Vy^^^^^^yhtLX^Ml^ti^ has bad electroconducHvity and thermal 
^Hi^. ^M^^ic^titil^^ conductivity and its bending force resistance 
W£lTOJ^(D^f^i^®^XSM^h are low. when this is used as sputtering 
ofcHf;6^l5d^^ ^^^iyh^^(DM7c target, the filnvforming of a highly effident 
{^ctS/v^^— fijc^ii^ ITO film excellent in electroconductivity and 
i^jgv^^y^/'^iy^^^f^tti^^V^ir^^^p a light transmittance was not only very 
?AM,^^^LX\f''tCo difficult, but generation of the nodule by 

reduction of a target surface and filnvforming 
rate are slow, and it had the problem that 
sputter operativity, such as these, was bad. 

[00061 [0006] 

rOct^^i P«1J§^S^"t"5/c* {c. In order to solve such a problem, the method 
^^fj:nomf^i^^^:^&im^ of obtaining a high-density ITO sintered 
^ft^tt^ ^(D-^MtLX^ ITOj^^ compact is examined variously, as the 
t^\z^^^l^^\tVXSu Ge^S:8S*P example, the method of adding Si. Ge. etc. 
i'i>:fe^t^^^^ihX\t''^{MK.}it^ to an ITO sintered compact as a sintering 
mussel -L36954^^#)o auxiliary agent is proposed (for example, 

Unexamined Japanese . Patent No. 

61-136954). 

[00071 [00071 

L*^L?fed^?>> However, in order to obtain a high-density 

itfy izfi,^ S'u Ge^(0i^1iaMi:^< sintered compact, it is necessary to increase 
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iri)iii^mi^hr)sttc.:i(DXoti:m^ the additional amount of Si. Ge. etc. 
($^A^^>/cCS^/^:y^y>"^:?^^ty Moreover. Si and Ge mix into the transparent 
h^i%hi^fc^W^M!^^i^ii. Si. electrically conductive film obtained from the 
Gei^iSiAL. teS^*lit:#Sw<t sputtering target which consists of such a 
ii^MLi^'^tZo sintered compact, it was difficult to obtain a 

low resistant film. 

[0008] [0008] 

[mmimm.x^tt^mM] [problem to be solved by the 

Lfci^oT.^mi*. INVENTION] 

i^htclTOB:^'^x.^:Lti^'V^^ Therefore, generation of the nodule can give 
^>h^®®il7c{cj:5/v^:x— /V'© the ITO film excellent In electroconducHvity 
^^^^ and a light transmittance, and according to a 

t^h<oWi^^^^^ <r>fSMt^ reduction of a target surface and the crack of 
V ^ITOj^^{ti:d^M^tiTV a target, an ITO sintered compact without the 

problem of the scattering of the damage 
granule thing from a target was desired. 

[0009] [0009] 

[MSrfP^-rSfc*©^©) [MEANS TO SOLVE THE PROBLEM] 

lM^<^iJo^ii^^K The present inventors accumulated 

SS^^^^f^^SiafcJ^^, ^{t^ earnestly examination in view of the above 

AfccttJ^^f t:^?J^?>^c5J^^ present condition. As a result, in the antered 

#:(cioV^T> TV^^l/^ compact which consists of indium oxide and 

y^)^J^^ V^i^J^s ^^^i^^ a tin oxide, zinc, copper, antimony, titanium, 

J^t^hMfitiftl^&^±^<07C$S%r^ thulium, lithium, and the sintered compact 

^iri>^1lB{^ii^Wi^''^^^Sti^^ containing one or more type of element 

j$'C$Sr:^$^BtbL> 4^^i^i^^J$ selected from magnesium discover that a 

*f*d(cSo^ high sintered density can be achieved, it 

came to perfect this invention. 

[00101 [0010] 

]ikT> :^?t^i:^Bi^^^J^i'^o Hereafter, this invention is demonstrated in 

. detail. 
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lOOlll [0011] 

^^^(Dno^^i^it. ffilft. The ITO sintered compact of this invention 

Tyf^'^>.'f^^y^'y]}^J>^^]}f'^ contains one or more type of element 

-^t/^v^!J^A;6^P)altftLfclSlJi selected from zinc, copper, antimony, 

±®5c^Sr^^i"5o wti^©7c^ titanium, thulium, lithium, and magnesium. 

(O^^MtLXa. Bf^i$^±Micn As content of these elements, it is total 

tTl^^^&;9^5^5000ppm^ $f ^ content of 5 to 5000 ppm VMth respect to the 

L<ftl0~500ppm, ^iZ.t^'iL< sintered-compact whole quantity, preferably 

fix 20^200ppm'C&So WiMM[f>> it is 10 to 500 ppm, nwst preferably, it is 20 

Sppm^^^ii-^tD^MTb^^i-j/^X to 200 ppm. The effect is inadequate if an 

S>I9. — 5000ppmlrwX.TJ!JDx. additional amount Is less than 5 ppm. On the 

Xi>^<omi^m&f^±(0^^i^1& other hand, even If it adds more than 5000 

ftiU ^^^^r^"Cf±3^^V^o ppm, the effect of the sintered-density 

improvement is saturated, it is not 

economical. 

[0012] [0012] 

^^mci^^'f^lTO^^^t^^(D§& Content of the tin in the ITO sintered 

(D^^Mn.Mit^i^1^Xl^20M compact in this invention is tin-oxide 

S:%.4#l^$f*U<H:2~15l[l:% conversion, and Is 1 to 20 weight%, most 

Xh^o preferably, it is 2 to 1 5 weight%. 

[0013] [0013] 

^?k^M(OlTO^f^^(D^S^ftM^ The specific resistance of the film obtained 

^©90%'-^100%. rcDITOj^^flc by the density of the ITO sintered compact of 

^j^/^^'^y^^^^^yyhirUr^V^ this invention using 90% - 100% of a tme 

X^htltzm(Oitt&Witi. 1 X IQ-^ density and this ITO sintered compact as 

Q cm|JilT> # JC5 X 10:^-7 X 10"^ sputtering target is 1 x 10^ (OMEGA) cm or 

Qcmt^^o^<OXo^j:i&^W£!l^t^ less, in particular, it is set to 5xi0'^-7x 

'^hin^(Oit. m^i^<Di&^t^^\i^ 10^(OMEGA) cm. Since such a low resistant 

fc*. iU9'^Jlt^'P^J:<> {S:V^®JE film is obtained has the low resistance of a 

Xl^Mt^'^^t^i^^ :fy:^^^X% sintered compact, there is litUe power 

^iri>'^^:^'y\zX,^^^(Dif:^—\/ consumption and discharge of it is attained 

;d^{^7^<?^c(:^d''b^^^o with a low voltage, it is because the damage 

to the film by the negative ion generated in a 
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plasma decreases. 



[0014] 



[0014] 

Moreover, the sintering parta'de size of the 
ITO sintered compact of this invention is 1 to 
20 micrpmeter. In particular, it is 2 to 20 
micrometer. The sintering partide size of the 
conventional ITO sintered compact is 30 
micrometer or more in pressurization high 
temperature sintering among less than 1 
micrometer and oxygen by hot press. Since 
film-forming rate has an slow sintering 
partide size in a less than 1 micrometer 
small sintered compact and sintered- 
compad strength is weak, it cracks during 
sputter. It has the problem that a sintered 
compact is missing and a particulate material 
scatters on a film. On the other hand, since 
the sintered compact with which a sintering 
partide size exceeds 20 micrometer has the 
small impact strength, it is easy to crack, 
since the themnal expansion coeffident is 
further large, it peels from a bonding surface 
during sputter, it is easy to crack. Next, it 
relates to the manufacturing method of the 
sintered compact of . this invention, the 
example is illustrated. 



[0015] 

^^^s y')^J^. y^!>A. -r^:^ 



[0015] 

The ITO sintered compact of this invention 
can be manufactured by mixing, molding and 
sintering indium oxide, tin oxide, zinc and 
copper, antimony, titanium, thulium, lithium 
and the compound of one or more type of 
element selected from magnesium, for 
example, an oxide, a salt, etc. What is 
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[0016] 



[00171 

^©^b'^i^$r600t:~ 1800t:T-|^ 



sufficient is just to heat-process the mixing 
method of the compound containing indium 
oxide, a tin oxide, and said element after 
mixing indium oxide, tin oxide, and this 
compound, for example, although it does not 
spedfically limit, in addition, this invention 
does not exclude the case where one or 
more type of element selected from zinc, 
copper, antimony, titanium, thulium, lithium, 
and magnesium is contained as an impurity 
in indium oxide and/or tin oxide. 

[0016] 

As another method, after obtaining the 
precursor of indium and/or tin, and this 
compound with a cb-predpitation method 
eta, the method of heat-processing can be 
illustrated. 

[0017] 

Indium oxide, a tin oxide, and one or more 
type of element selected from zinc, copper, 
antimony, titanium, thulium, lithium, and 
magnesium are also at a mixed state, 
although it is good also at a combined state, 
it is preferable that in particular zinc, copper, 
and antimony are a tin oxide and a combined 
state, moreover, it is preferable tiiat titanium, 
thulium, lithium, and magnesium are indium 
oxide and a combined state. It is achieved by 
being able to illustrate a solid-solution state 
etc., for example, for example, heat- 
processing the compound of indium oxide 
and/or tin oxide, and these elements at 600 
degree O1800 degree C witii a combined 
state. 
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[0018] [0018] 

S&h. >li:%5g-C*f4. That is, in this invention, after zinc, copper. 

^:yfiMit^K®^^-ttc^. Mit and antimony make it form a solid solution in 

'^yi^^Ji'kiMi'aL^ ITOt'ti^tt)^ a tin oxide, they are mixed with indium oxide, 

0iL<. ^^y^ lyD^M,^ Uf-i^A^ being refenned to as ITO is preferable, and 

■^^^'y'>J>'tiWtit^y'y'>J^\zm after titanium, thulium, lithium, and 

H^^-^^s WtitSS^ttSi'^Vy ITOt magnesium make it form a solid solution In 

'i'^Ztif^0i^Vt \ indium oxide, they are mixed with a tin oxide, 

being referred to as ITO is preferable. 

[0019] 

The solid-solution anwunt of these elements 
with respect to indium oxide and a tin oxide 
is adjusted so that it may be set to content 
5-5000 ppm in the ITO sintered compact 
finally obtained. 

[0020] [0020] 

M^'^^Mit-^yi^'ifM-tWi^^Si^^ Although the indium oxide to be used is not 
iUt^^'tK^W^i^^iiiltWiMVi^ specifically limited, it is preferable that it is 
— ^M^b-O'i^'^A-efc'SwtdJ^f* the fine and unifomti indium oxide excellent 
Mx.tt^it^yy^J>.1^^(DB in sinterability. For example. It is preferable 
ET^SHfilOm Vg£il±.'Cfc6r that the BET surface area of an indium-oxide 
^^iW^UV ^; powder is more than 10m^/g. 

[0021] [0021] 

ffi(^^'5il<bilti^®9d^/J^$ On the other hand, it is preferable that a 
V>w^d^0^L<^ BET^SHd^Sm^ surface area is small and the BET surface 
/eSkf. #(cimVg&lT'CfeS;i area of the tin oxide to be used is below 
ttM^%\^^\ Zn^lg, in particular, it is preferable that it is 

below Imi'/g. 

[0022] [0022] 

Wtit^y'-^'>-^BM. Miti&^T^iS The mixing method of the compound which 
J:tJ'ffil&^ ffi^ TyJ-^y^ f-ify^ consists of a one or more type of element 



[0019] 

5ITO3!jfe|$#:tf©-&W**S;i55~50 
00ppmfc^5j:533tti"5a 
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yy^^A, yf'T^A, -r^^yi^A^O^P) selected from an jndium-oxide powder, 

Mt£titclU&s±(D7u^t^h^£i>it tin-oxide powder and zinc, copper, antimony, 

'p^^t7>^S^:;^&fi#{cpl;£$ix-f X titanium, thulium, lithium, and magnesium Is 

i/yWnnT, ^\y^y^Rm^(D:^--/U not specifically limited, but wet type or 

^^V^fcxK— /i^^yW^ dry-type mixing methods, such as a ball mill 

tiVM^l^yi^--^ using ball, such as a zirconia and a urethane 

M^^v^t^$£^0{g^;^&;dS^J^ resin, a vibration mill or a V-type blender, 

$ti/2o and a chaster mill, are illustrated. 

[0023] [0023] 

lki^1^^i:^^-ti>i)^. ^W.:^^ Next, a powder Is molded. However, the 

14. ni^tl.tc^^i:i^ofcfii.M:^ molding method should just choose the 

&%:m^tiX<.^m^m&.m7^ molding method suitable for the target 

^^m^Wmf(Dirii>7i^^\cm^ shape, it does not specifically limit, although 

the metalliomold molding method, the 
casting molding method, etc. are. mentioned. 

[0024] [0024] 

^1^t^(DM^&it(D±}i>iZ,^mW It is preferable that a molding canies out 

f4?nraf^7KJ3Eyi^:^{CTJ!JDi£A!!*3gi- pressurization processing In a cold isostatic 

dw^;6^^^LV^o ^(DJi^<DR^ti:3 press for the high-densification of a sintered 

^St/cm^ @^*T?J:<. *£-MiZJ^\^ compact. The pressure at that time is good 

Xiimi:2^5mMkr)i&LXh^\f\ at a 3-5t/cm? grade. It is sufficient to repeat 

processing 2 to 5 times as required. 

[0025] [0025] 

#e>tiytBJcSi^^2(±1250--1600t:. The obtained molding is 1250 - 1600 

#iC^?^U<ftl350'^1500t:<D2§L degrees C, most preferably, it sinters at the 

^X^I^-tZo ^^tS.&ifil250X: temperature of 1350 - 1500 degrees C. 

^fiS<^#'a > ^S[ti^90%^^(DlT When sintering temperature is 1250 degrees 

O^Wi^t^^^htitc^. ate. j^jga C or less, the ITO sintered compact whose 

^A5i600t:^Sx.5^-a^. B^i^ density is 90 % less is obtained. Moreover, 

^^(D^'^fj:i^-§:ii^^Z^Ztt^h when sintering temperature exceeds 1600 

j^^^F^tt^^^-^^+^F^. degrees C, the unusual growth of 

#j;ilO^Ffld^?>30^Ffl"C+4>'CS> sintered-compact partide may arise. 

i%)!$#ffi^t4^(^RS:t$4^*f . Sintering time is from several hours to 
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:k%^s^^^.^tBi&:ff^^^V several dozens of hours, it is enough in 
^TX.^f particular 10 to 30 hours. What is necessary 

is not to spedfically limit a sintered 
atmosphere but just to perform it in air, 
oxygen, and an inert gas etc. 

[0026] [0026] 

[^m(D^M] [ADVANTAGE OF THE INVENTION] 

&.±(DWL^M''h^Mh:h^^J:Xoi^.^^ Clearly from the above description, also in 
^^(D^^. ^> TV^^l/^ J-^V^ the high temperature substrate by which the 
y^'^J^^ -r^:^^y'^2xiy^^ sputtering target which consists of the zinc of 

iitftvfclSiJA±cD7c^$r^^i"5 this invention, copper, antimony, titanium, 
Yl0^^^t^hfi^:^^<v9^)V^9 thulium, lithium, and ITO sintered compact 
^y^yhtii^ ^f^$ containing one or more type of element 
:^l^Tt>All^$tiXV'';^V''{£^B.^:& selected firom magnesium was heated, also^ 
{CfcV ^X\M)hX^Woi^%^W^ in the low-temperature substrate which is not 
]g9^^^^Sr-^x.> ^i4od>o, -^rcO heated, a very low resistant and highly 
fifeMi^iSA^ii<^ ^^y-yh^ffic^)^ transparent electrically conductive film is 
iK5fefife^t>^C<. i^'-y^yh^^illit. ^ given, and the filnrvforming rate is quick, 
^y^>hd^b(^ii£ll^^<9^ii:i7t>^ there is also no granular product of a target 
<^^t>X^£M^\zW(\^X\i^^^ surface, there is no crack of target nor 

scattering of the damage parttde from a 
target, either, and it is extremely excellent in 
productivity. 

[0027] [0027] 

Vmm, [EXAMPLES] 

£IT. ^ifi^iJlcJiO^^giigSrMtc^gr Hereafter, more spedfically, an Example 

:*^Mf4iti/tc demonstrates this invention. This invention is 

Pfi5t$tu5fc©-ett*l/ \ not limited to this. 

[0028] [0028] 

Example 1 

BET^SH lm^/g(^)S^{b£^£ The tin oxide of BET surface-area 1m^/g and 



6/6/2005 



13/19 Copyright (C) 2005 The Thomsor) Corporation. 



Ty^'ei^O^yu^tD^it the oxide of each element of zinc, copper. 
^t^^ti^fii^'a^^. and antimony are each heated in air after 

f^L> M'fk^tcr.ti/bTC^^BIS^ mixing, it was made to form a solid solution 
-frfco wtb?>7C^^^^Lfc^{t;^t these elements in a tin oxide. The tin oxide 
Mit^yp^J>^ti:^hictMi^L^ # and indium oxide containing these elements 
^tiit&^1I^Mi:^^yi^:^Ltc are further mixed, after canrying out the 
3ton/cm^ 'X^^^S^Zfi^^^M metallio-nrx)ld press of the obtained mixed 
KsS't'^ 1500'C'T?24NFFfli§IJS powder, hydrostatic- pressure press 
Uno^1^i^^Wc{Wtit^y''y'> processing Is camed out by 3ton/cm^, it 
J>^/Mit^=¥09O/lO{M^it) ^ sinters at 1500 degrees C among oxygen for 
M;^)t?fi[# = 9iu m)o 24 hours, the ITO sintered compact was 

T>'f'^:y<DWi1}a&it^ Mc^± obtained (indium oxide / tin-oxide = about 
^^X-ifo?>lT0m^i^'P(0^7tM 90/10 (weight ratio), a sintering partide size 
©^^Sd^soppm^ lOOppm^ 500 = 9 micrometer). In addition, it was made for 
ppmt^i^Xoi^i^tc^ Ztih(0^1^ content of each element in the ITO' sintered 
i^(D^^i:^UZ^i'o compact whose additional amount of zinc, 

copper, and antimony is an end product to 
be set to 50 ppm. 100 ppm, and 500 ppm. 
The physical property of these sintered 
compacts is shown to Table 1 . 

[0029] [0029] 

jgc^^T. #e>tifci^^^^^^yyh Then, in accordance with the result which 
iLTfflV^^ ^3\::^'t^^^iy^0ki^ carried out sputtering film-fonming, it shows 
{cr. :^y<iy^})y^^f^Lfct^^i: to Table 1 on the sputter conditions shown in 
fet>'frT^l(c^'f~o Table 3 using the obtained sintered compact 

as a target 

[0030] [0030] 

||j&^j2 Example 2 

BET^^^20m}/g(D^it^yi/ The indium oxide of BET surface-area 

^M.tf^^>. yV'^J^^ V'f'^^. 20m^/g and the oxide of each element of 

:^i/^J^(0^7tM<0^{t^t^^ix titanium, thulium, lithium, and magnesium 

•^ti/^a^^> i^%^XM^\^s ^'fb are each heated in air after mixing, it was 

>f AcDwti^Tc^SrB^^'fr made to form a solid solution these elements 

fcp wtLP>7C^Sr&^UfcK{b^Vi^ of indium oxide. The indium oxide and the tin 
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^At^it^t^^^icBi'^Ls oxide containing these eleniehts are further 
titzM^B^^^^^^^htc^, 3 mixed, after carrying out the metallic-mold 
ton/cm^ 'C#^;4cJEyU';^^SL^ press of the obtained mixed powder, 
i^^tl^, 1500'C'C24^r^)^^L. I hydrostatic-pressure press processing is 
TOi^i^f*^#fc(^{b-f>v>^>^/ earned out by 3ton/cm^ it sinters at 1500 
Wtit^'=^90/10{MMit) . degrees C among oxygen for 24 hours, the 
WM—8fxm)o fi^s ^7n^(DWiM ITO sintered compact was obtained (indium 
Mtts MI^ViltmmzWtl^Llto w oxide / tin-oxide = about 90/10 (weight ratio), 
tt?>©j^jfe(*^©#l'l!fe€r^2{c:;^"t"o a sintering parBde size = 8 micrometer). In 

addition, the additional amount of each 
element was set like Example 1. The 
physical property of these sintered compacts 
is shown in Table 2. 

[0031] [0031] 

i^v^r. "^htitzj^t^i^^^^^i/h Then, in accordance with the result which 
tLT;Bv>^ MMWltWl^(0::^^<y earned out sputtering film-fomiing, it shows 
:^^<iy^}}yifl^^Ltc in Table 2 on the same sputter conditions as 
W^i:hi:>'^X^2iz^ir^ Example 1, using the obtained sintered 

compact as a target. 

[0032] [0032] 
tiMM Comparative example 

BET^m^20m^/g<D^i\:^>i/ The indium oxide of BET surface-area 
^J^tBETmmmim^/g(Omt^ 20m^/g and the tin oxide of BET 
tirfSi'oLs #^ttfc?l'&J&^^^ surface-area 1m^/g are mixed, after carrying 
SiyU'^Uyc:^^ 3ton/cm^ "C^^tc out the metallic-mold press of the obtained 
JE:/ix;^*D!SL, SS^'f"^ 1500*C'C mixed powder, hydrostatic-pressure press 
24NFrai^i|gL. ITOmi^i^iWc processing is carried out by 3ton/cnrf, it 
{Mit^yy^J^/MitS&^'ffydO/ sinters at 1500 degrees C among oxygen for 
lO(fifttfc), j^SSi@=7/im)o w 24 hours, the ITO sintered compact was 
(D^^^M2iC^ir^ obtained (indium oxide / tin-oxide = about 

90/10 (weight ratio), a sintering partide size 
= 7 micrometer). This physical property is 
shown in Table 2. 
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[0033] [0033] 

Wf^'X^ %htitc^i^^^^—yyh Then, in accordance with the result which 
iLt:ffiv\ MM^llt^^f^^^^y carried out sputtering fiirrvforming, it shows 
^0ki'¥i^X. 7.y<':y'$'0yy^!^Lfc in Table 2 on the same sputter conditions as 
f^3k^i)t>-^XM2iC^i'a Example 1, using the obtained sintered 

compact as a target. 



[0034] 

imi] 



[0034] 
HABLE 1] 







im) 


6i»a« 


{%) 






root: 


20 ot: 


aootr 


m 

Ik 

1 


Zn 


50 
100 
500 


1500 
1500 
1500 


94. 1 

96. 3 

97. 2 


2. 5 
2. 4 
2. 5 


2. 8 
2. 9 
2. 9 


2. 1 
2. 1 
2. 2 


1. 5 
1 . 6 
1. 5 


Cu 


50 
100 
500 


1500 
1500 
1 500 


94. 4 
96. 5 
98. 2 


2. 4 
2. 8 
2. 4 


2. 9 

2. 9 

3. 0 


2. 2 
2. 3 
2.2 


1. 6 
I. 7 
1. 8 


Sb 


50 
100 
500 


1500 
1500 
1500 


94. 7 

95. 8 
95. 2 


2. 3 
2. 6 
2. 5 


2. 7 
2. 8 
.2. 8 


2. 1 
2. 2 
2. 1 


1. 9 
1. 8 
1. 8 



1) lift 



xlO ^Qcm 





Alloying 
element 


Additional 

amount 

(ppm) 


Solid-solution 
t^perature 
(degree C) 


Density 
(%) 


Sintered compact 
ratio 

Resistance 1) 


Transparent electrically 
conductive film 
Specific resistance 1 ) 


Example 
1 














1)Untt X KM ohm cm 
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[0035] 



[0035] 
[TABLE 2] 







mm 

(ml 


(r) 








10 or 


20ox: 




n 
m 

2 


Tl 


50 
100 
500 


750 
750 
750 


94. 6 

94. 2 

95. 9 


2. a 

2. 7 
2. 5 


2. 9 
2. 8 

2. 8 


2. 2 
2. 1 

2. 4 


I. 7 

1. 7 
1. B 


• Tm 


50 
100 
500 


750 
750' 
750 


94, 8 

95. 3 
95. 6 


2. 6 
2. 7 
2. 5 


2. 9 

2. 9 

3. 1 


2. 1 
2. 2 
2. 2 


1. 6 
L, 7 
1. 7 


LI 


50 
100 
500 


750 
750 
750 


94. 8 

96. 2 
97.2 


2. 4 
2. 5 
2. 7 


2. 8 
2. 9 
2. 8 


2. 3 
2. 2 

2. 2 


1. 9 
1. 7 
1. 8 


Ms 


50 
100 
500 


750 
750 
750 


93. 8 

93. 9 

94. 8 


2. 4 
2. 5 
2. 8 


2. 8 
2. 7 
2. 8 


2. 3 
2. 2 

2. 3 


1. 9 
1. 8 
1. 7 


it « n 






88. 0 


3. 0 


3. 5 


2; 4 


1. 9 




r)jqitt : xio'^Qcm 







Alloying 
element 


Adtjitionat 

amount 

(ppm) 


Solid-solution 
temperature 
(degree C) 


Density 
(%) 


Sintered compact 
ratio 

Resistance 1) 


Transparent electrically 
conductive film 
Specific resistance 1) 


Example 
2 














1)Unlt xKMohmcm 
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[0036] [0036] 
[^3] [TABLE 3] 

















XOOV, 200V, 300^ 




45an 








0. 5P» 




3W/€iii^ 




300 0*>'#^Aho-A 



Sputter system 


DC magnetron sputter 


Target 


Diameter (PHI) of 3 inchesO 


Substrate 


Coming #7059 glass 


Substrate temperature 


100. 200.300de9C 


Distance between target-substrates 


45 mm 


Gas 


Oxygen containing 1% argon 


Gas- pressure 


0.5 Pa 


Injection electric power 


3W/cm2 


Film thickness 


3000 Angstrom 
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